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DETAILED ACTION 
Drawings 

1 . The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they do not include the following reference sign(s) mentioned in the 
description: 34 and 50. Corrected drawing sheets in compliance with 37 CFR 1.121(d) 
are required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on the 
immediate prior version of the sheet, even if only one figure is being amended. Each 
drawing sheet submitted after the filing date of an application must be labeled in the top 
margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1 .121(d). If 
the changes are not accepted by the examiner, the applicant will be notified and 
informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 

Specification 

2. The disclosure is objected to because of the following informalities. In paragraph 
1 1 , "Such devices are expected to be have various applications" is grammatically 
incorrect. In paragraph 34, "steering or directional can be produced" is grammatically 
incorrect. 

Appropriate correction is required. 
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Claim Objections 

3. Claims 3 and 18 are objected to because of the following informalities: "flex in 
harmonic fashion" should be "flex in a harmonic fashion." Appropriate correction is 
required. 

4. Claims 4, 1 1 , and 19 are objected to because of the following informalities: 
"move in translational fashion" should be "move in a translational fashion." Appropriate 
correction is required. 

Claim Rejections - 35 USC §112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claims 6, 7, 13, 14, and 20 are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. These claims all refer to the orientation 
of "the surface"; however, the claims from which they depend all mention two different 
surfaces. For example, claim 1 refers to "at least one flat or substantially flat surface" 
and "a surface," and claim 5 also refers to "a surface other than horizontal." Claims 6, 7 
then reference "the surface." It is unclear which of the surfaces of claim land 5 "the 
surface" is intended to refer to. In claims 13 and 14, it is unclear whether "the surface" is 
intended to reference "at least one flat or substantially flat surface" of claim 10, or "a 
surface other than horizontal" of claim 12. For claim 20, it is unclear which surface of 
claim 16 "the surface" is intended to refer to. 
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7. Claims 6, 7, 13, and 14 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. The device is not sufficiently described such 
that it is clear precisely how the device would grip a vertical or upside down surface 
without falling off. 

Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

9. Claims 1-21 and 25-27 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Onishietal. (US 5134334). 

10. With respect to claim 1 , Onishi et al. discloses a device (Fig 1) comprising: a 
flexible substrate (item 3) having at least one flat or substantially flat surface (Fig 1), and 
a source of vibrational energy (items 6 and 7) that can be applied to said substrate (Figs 
6a-6h), wherein the device is capable of translational motion along a surface (column 4, 
lines 31-61). 

1 1 . With respect to claim 2, Onishi et al. discloses the device of claim 1 , wherein the 
vibrational energy is harmonic (Figs 6a-6h). 

12. With respect to claim 3, Onishi et al. discloses the device of claim 2, wherein the 
vibrational energy causes the substrate to flex in a harmonic fashion (Figs 6a-6h). 
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13. With respect to claim 4, Onishi et al. discloses the device of claim 2, wherein the 
source of harmonic vibration imparts vibrations to said substrate to cause said substrate 
to move in a translational fashion (Figs 6a-6h and column 4, lines 31-61). 

14. With respect to claim 5, Onishi et al. discloses the device of claim 1 which can 
adhere to a surface other than horizontal. The device of Onishi et al. could adhere to 
surfaces that are slightly off horizontal, with at least friction keeping the device adhered 
to the surface. 

15. With respect to claim 6, Onishi et al. discloses the device of claim 5, wherein the 
surface (see Figure A below) is vertical. 

16. With respect to claim 7, Onishi et al. discloses the device of claim 5, wherein the 
surface (see Figure A below) is upside down. 




vertical surface upside down surface 
Figure A 
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1 7. With respect to claim 8, Onishi et al. discloses the device of claim 1 , wherein a 
change in the frequency of the vibrational energy causes the direction of the motion of 
the device to change (column 4, lines 50-55). 

1 8. With respect to claim 9 Onishi et al. discloses the device of claim 1 , wherein the 
vibrational energy is imparted to the substrate to cause the device to adhere to the 
surface (Fig 1). 

19. With respect to claim 10, Onishi et al. discloses a device capable of translational 
motion (Fig 1) comprising: a flexible substrate (item 3) having at least one flat or 
substantially flat surface (Fig 1); and a source of harmonic vibration (items 6 and 7) in 
communication with said substrate (Figs 6a-6h). 

20. With respect to claim 1 1 , Onishi et al. discloses the device of claim 1 0, wherein 
the source of harmonic vibrations imparts vibrations to said substrate to cause said 
substrate to move in a translational fashion (column 4, lines 31-61). 

21 . With respect to claim 12, Onishi et al. discloses the device of claim 10 which can 
adhere to a surface other than horizontal. The device of Onishi et al. could adhere to 
surfaces that are slightly off horizontal, with at least friction keeping the device adhered 
to the surface. 

22. With respect to claim 13, Onishi et al. discloses the device of claim 12, wherein 
the surface (see Figure A above) is vertical. 

23. With respect to claim 14, Onishi et al. discloses the device of claim 1 2, wherein 
the surface (see Figure A above) is upside down. 
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24. With respect to claim 15 Onishi et al. discloses the device of claim 10, wherein 
the source of harmonic vibration is attaches to the substrate (Fig 1). 

25. With respect to claim 16, Onishi discloses a device (Fig 1) comprising: a flexible 
substrate or surface (item 3); and a source of vibrational energy (items 6 and 7) that can 
be applied to said substrate or surface (Figs 6a-6h), wherein the device is capable of 
translational motion along a surface or through a fluid (column 4, lines 31-61). 

26. With respect to claim 17, Onishi et al. discloses the device of claim 16, wherein 
the vibration energy is harmonic (Figs 6a-6h). 

27. With respect to claim 18, Onishi et al. discloses the device of claim 17, wherein 
the vibrational energy causes the substrate or surface to flex in a harmonic fashion 
(Figs 6a-6h). 

28. With respect to claim 19, Onishi et al. discloses the device of claim 17, wherein 
the source of harmonic vibration imparts vibrations to said substrate or surface (Figs 6a- 
6h) to cause said device to move in a translational fashion (column 4, lines 31-61). 

29. With respect to claim 20, Onishi et al. discloses the device of claim 16 which can 
adhere to a surface other than horizontal. The device of Onishi et al. could adhere to 
surfaces that are slightly off horizontal, with at least friction keeping the device adhered 
to the surface. 

30. With respect to claim 21 , Onishi et al. discloses the device of claim 16 wherein a 
change in the frequency of the vibrational energy causes the direction of the motion of 
the device to change (column 4, lines 50-55). 
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31 . With respect to claim 25, Onishi et al. discloses a method for imparting 
translational motion to an object on a surface or in a fluid, said method comprising the 
steps of: (a) vibrating the object to produce harmonic motion (Figs 6a-6h); (b) coupling 
the vibration to the surface or fluid in an asymmetrical way to produce translational 
motion by the object (column 4, lines 31-61 and column 5, line 60 through column 6, line 
2) 

32. With respect to claim 26, Onishi et al. a method for imparting translational motion 
to an object having a substrate on a first surface on a second surface or in a fluid, said 
method comprising the steps of: (a) applying vibrational energy to the object to produce 
harmonic vibrations in the substrate or first surface (Figs 6a-6h); and (b) coupling the 
vibrations to the second surface in an asymmetric way to produce translation motion by 
the object (column 4, lines 31-61 and column 5, line 60 through column 6, line 2). 

33. With respect to claim 27, Onishi et al. discloses the method of claim 26, wherein 
a force in one direction during one part of the wave cycle is not counterbalanced by an 
equal and opposition force in the other direction (column 4, lines 31-61). Additionally, 
because the device of Onishi et al. moves translationally, the forces must be 
unbalanced. 

Claim Rejections - 35 USC § 103 

34. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



Application/Control Number: 10/536,479 



Art Unit: 2834 



Page 9 



35. Claims 22-24 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Onishi et al. in view of Culp (US 5350966). 

36. With respect to claim 22, Onishi et al. discloses the device of claims 1,10, and 
16. 

Onishi et al. does not disclose expressly an antisymmetry element. 

Culp teaches a piezoelectric device with antisymmetric elements (Fig 10, item 

62). 

At the time of invention, it would have been obvious to a person of ordinary skill 
in the art to combine the antisymmetric elements of Culp with the device of Onishi et al. 
for the benefit of augmenting the propulsive effects (column 6, lines 1 1-20 of Culp). 

37. With respect to claim 23, the combination of Onishi et al. and Culp discloses the 
device of claim 22. Culp disclose that the antisymmetry element comprises bristles, 
spines or spicules embedded in a flexible matrix, regular or irregular projections, fins, or 
a conformable mat (Figure 10, item 62). 

38. With respect to claim 24, the combination of Onishi et al. and Culp discloses the 
device of claim 23. Culp discloses that the antisymmetry element comprises bristles (Fig 
10, item 62). 

39. With respect to claim 28, Onishi discloses the method of claims 25 and 26. 
Onishi et al. produces a net force in one direction when averaged over the entire 
vibratory cycle (column 4, lines 31-61). Additionally, because the device of Onishi 
moves translationally, there must be an average net force. 

Onishi et al. does not disclose expressly an antisymmetry element. 
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Culp teaches a piezoelectric device with antisymmetric elements (Fig 10, item 

62). 

At the time of invention, it would have been obvious to a person of ordinary skill 
in the art to combine the antisymmetric elements of Culp with the device of Onishi et al. 
for the benefit of augmenting the propulsive effects (column 6, lines 1 1-20 of Culp). 

Conclusion 

40. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Iwata et al. (US 4953413) discloses a piezoelectric device that 
produces translational motion by vibrating a substrate. Uchine et al. (US 4857791) 
discloses a piezoelectrically driven linear motor in which the piezoelectric element acts 
on a flexible substrate to produce translation. Xu et al. (US 7045932) and Yoshida et al. 
(US 6188161) disclose piezoelectric linear motors in which vibrations of the 
piezoelectric elements cause translation along a surface, wherein the surface can have 
any orientation, including vertical and upside down. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Derek J. Rosenau whose telephone number is 571-272- 
8932. The examiner can normally be reached on Monday thru Thursday 7:00-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Darren Schuberg can be reached on 571-272-2044. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Derek J Rosenau 
Examiner 
Art Unit 2834 



DJR 

12/14/2006 




